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Description 

[0001] The present invention relates to a method and device for identifying the kind of tyre fitted on a vehicle. More 
particularly, it relates to a method and device for identifying kinds of tyres having differences in pattern stiffness which 

5 has a large influence on the cornering performance and is especially effective for identifying summer and winter tyres. 
[0002] In recent years, there have appeared many devices designed to improve performance and safety of vehicles 
based on information on tyre rotational speed. For example, there are ABS (anti-lock braking system), TCS (traction 
control system), NAVI (navigation system), pneumatic pressure loss alarm system, etc. These are designed to deter- 
mine the behaviour of the vehicle from information on tyre rotational speed and thence to control the vehicle or to 

10 provide information so as to allow the driver to perform more comfortable and safer driving. 

[0003] On the other hand, tyres have grooves in the bead to provide for water discharge. Provision of circumferential 
and lateral grooves form rubber blocks surrounded by the grooves. Large blocks are less apt to show shearing defor- 
mation in the forward and backward directions as well as sideways, as they have large stiffness. Generally tyres having 
tread patterns comprising large blocks are said to be tyres of large pattern stiffness. 

15 [0004] The pattern stiffness of a tyre has a large influence on the cornering power and cornering force. Tyres having 
large pattern stiffness have large cornering power. Accordingly, in order to determine the behaviour of the vehicle based 
on the information on rotation of the tyre, it is necessary to understand and assess the performance of the tyre. 
[0005] However, conventionally, vehicle control devices as described above are in many cases tuned to match the 
tyres fitted to the new vehicle. Accordingly, when tyres have been changed to those of greatly different specifications, 

20 determination of the vehicle behaviour from wheel speeds becomes different from the real state, so that there is a 
problem as the accurapy of the information provided to the driver cannot be relied on. ^ ...§, ^ « v « * 
[0006] In view of the above problem, it is desirable to find a method janc|d^vice by which, according to the type of 
tyres fitted, t|e tuning can be automatically carnec|out to meet & i ■* « « 

[0007] Further; in order to provide such a device at a low cost, it is desirable to do this using the means for measuring ? 

25 4 th# tyr^ rotation informatioh * * * *; * " ' ~ 

[0008] In DE 44 109 41 A1 it has been proposed during initialisation olthe system to use ^compensation coefficient * 
which is checked to see if it has the proper values and only if correekis|it used. If it is found incorrect then the system # - 
vis not set but re-initialisation is carried out (see steps S71I^S720). However, the system idetermines only that the # 
.compensation coefficient isjncorrect; thereby, the system judges whether a spare-wheel is mounted on the vehicle by , , |x 

30 comparing, with a threshold value, the relation between the vehicle speed and the absolute value of the difference 
^between the sums of the left and right wheel speeds. _ 
* # [0009] Thlfpresent invention has the object to provide a method and^wi^Widentifying the kind or type of tyre 
^ - from the rotation information of the tyre. f k'' 4"* 1 

[0010] Further, it is an ultimate object to imprpvejthe precision o%vehicle> control devices such as ABS|by4self|cohV ;% >m * 

35 taining or connecting the method and device^ ttif ^esent invention with a vehicle c^tjol device and|by then re r ^ ^ ^ 



4 k 



4- .4- 



tuning the vehicle control device to match the tyres. ■ ^ 

[0011] The present invention has been made by the inventor realising that the difference of pattern stiffness has a 
cldselSlatiori tdfhe cornering pefformance which is considered to give the'laii^irifluence on the behaviour of the w * f 
vehicle. Above all, the effect is remarkable when a change is made from^immer tyres to winter tyres (or vice T v#saf ♦ 
40 iit is because; in general, tyres for summeeuse have large stiffness, and tyres for winter use have small stiffness; 
* * # Further, duetto the recent extension of abrasion life of tyges by adoption of the radial carcass and the like, the times » + * 



for replacement of tyres have decreased. However, changjrjg tyres for s^nejjpfgto those for winter use hasJ>ecom^. 
customary in many regions, so that a method and device for identifying the kind fitted is greatly in demand. 
^[6012J Acct>Vdingfy%vl object of the pres|Jrt Indention is met by the subject-matter of claims 1'and 7 arid further f 7^ 1 

' 45 advantageous embodiments thereof are defined in the dependent claims. 11 ^ * 'f *' " 1 * 1 t * T ** 

>>< [0013] Further aspects of the present invention will be apparent from the following description, by way of example * f * *i 



*** 



only, of embodiments in which: # • ;i 4r i 4 \ * ♦ % # S' * - K ♦ ?■ ♦ * 



Figure 1 is a view showing the relation between the slip ratio and the friction coefficient pf a tyre for summer use; 
so Figure 2 is a view showing the relation between the slip ratio and the friction coefficient of a tyre for winter use; 

Figure 3 is a graph showing a relationship between front-rear wheel ratio and speed; 

Figure 4 is a data table of acceleration (average speed is optional) and front-rear wheel ratio of the tyre for summer 
use; * * 

Figure 5 is a data table of acceleration (average speed is optional) and front-rear wheel ratio of the tyre for winter 
55 use; 

Figure 6 is a regression line of the function of acceleration (average speed is optional) and front-rear wheel ratio 
prepared on basis of Figure 4 and Figure 5; 

Figure 7 is a graph showing the judgement value range of the tyre for summer use determined on the basis of 



2 



EP 0 783 983 B1 



10 



15 



20 



25 



30 



35 



40 



45 



Figure 3; 

Figure 8 is a graph showing the threshold value set on the basis of Figure 3; 

Figure 9 is a graph showing the judgement value range of the tyre for summer use determined on the basis of 
Figure 6; and 

Figure 10 is a graph showing the threshold value set on the basis of Figure 6. 

[0014] The tyre identification method and device of the present invention are based on recognition of the fact that 
different types of tyre have different slip ratios for the driving wheels on a vehicle. Using the means for measuring the 
rotational speed of wheels already provided on the vehicle for a control device such as ABS (angular speed sensors 
which generate pulses by using an electromagnetic pickup to measure rotational speed from the number of pulses, or 
alternatively to measure the rotational speed from the voltage generated by a device such as a dynamo). The slip ratio 
of the driving wheel is calculated as the ratio of the front wheel rotational speed to the rear wheel rotational speed 
(hereinafter referred to as front-rear wheel ratio). Then, by comparing the data which is previously known (known data) 
with the data taken from the tyre which is presently fitted (measured data), it is possible to identify the type of tyre, 
including for example to decided whether the fitted tyre is of the same kind as that fitted to the vehicle at the time of 
purchase of the new vehicle or not. 

[0015] Heretofore, it has been considered difficult to identify the kind of tyre by using the rotation information of the 
tyre, but now using this invention it is possible. Also the ultimate use of this tyre identifying method allows the type of 
tyre fitted to the vehicle to be communicated to control devices such as ABS which is then able to be tuned to meet 
the actual performance of the tyre fitted and thus to improve the precision of these devices. 

[001 6] Meanwhile, it is known that the cornering performance is dependent on the pattern lateral stiffness of the tyre. 
Also, a tyre having largely different pattern lateral stiffness is considered to have large differences in pattern front-rear 
stiffness. 



[001 7] Accordingly, in the present invention the inventor has avoided utilising ^ 

used the slip ratio which is closely related to the pattern front-rear or longitudinal stiffness. This is based on the concept 




cornering related to the pattern lateral stiffness. 

[0018] The following equations show the general calculation method for the slip ratio. 



<at drivlng> 



<at brakings 



(Vb - Vr)/Vb X 100 (%) 
(Vb-Vr)/VrX100(%) 




where, Vr is the road surface (or vehicle) speed, and Vb is the rotational speed of the tyre. 

. . ; ^ . " 1 ' i a driven v t "^^' ~ |: : 



mss& 



v^tatibrijal! 

~. . . . ^ 




In 1 



thWresent.ihvehti6n; It &;.contnvj>di£^ 
s ^^mS^^^m^^\^mm^^^^^ee\ by su^p^^tfi^ffl^^whe^i-ratio; thereby making impossible; 



ffiffi ^M§W^ r ^ r ^sate^ larger when .a Jargerdnying .force ah^o^^ .mbre 

tftlffifl^^ mnn Q! EsiSi £ stanlg i jeec c gi I iwitftt nnil^isjance^ 



1mm 



50 



55 



preferably to/take ihe^rbnt-'roar wheel 
of tKe 'value of the^front-rearTw i 
by^ne^aying a low tread^sMness ! 
whool-tVatah'e vehic!e : i3:runnk\g : up'a^lope. Aceofdingly, 
running up. a* slope -and to use only, data for constant • 




surface* ^^a^the stahdards^foridentificatibnV 
[0022] As a method for excluding data for running up a slope, a method of sampling is desirable. It is preferable, for 
example, to take sampling data every one minute over 1 to 2 hours, or to take sampling data once an hour for at least 
24 times (one day at the shortest) and exclude abnormal data, because in general it is hardly conceivable from the 
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road situation to continue up a slope for 1 to 2 hours. 

[0023] The driving force during acceleration includes its two factors of driving force necessary for constant speed 
running and driving force necessary for acceleration. Although it is not possible to separate these two for comparison, 
it is possible to compare data at the same acceleration speed with the average speed taken. 
[0024] Further, in the present invention, the known data and the measured data are compared by a function. Example 
of functions are (1 ) function of speed and front-rear wheel ratio, and (2) function of acceleration and front-rear wheel 
ratio (average speed is optional). 

[0025] (2) is intended to compare the known data and the measured data regardless of the average speed. For 
example, the front-rear wheel ratio of the rotation speed is found in the range of 0.05 to 0.2G acceleration for a tyre 
for summer use adjusted to normal pneumatic pressure, at intervals of, for example, 0.05G. 

[0026] Then, by obtaining certain acceleration (average acceleration in sampling) up to about 0.05 - 0.2G of accel- 
eration, the known front-rear wheel ratio corresponding thereto is compared. If the measured acceleration does not 
come up to the table of 0.05G steps, the amount might be obtained by interpolation. 

[0027] Figure 1 and Figure 2 show the slip ratios of the driven wheels for the summer tyres (ref. Fig. 1) and for the 
winter tyres (ref. Fig. 2) when running on a flat road surface at a constant speed (10 km/h). Also, Table 2 shows the 
data for experiments conducted in preparing Figure 1 and Figure 2. 

Table 1 
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Maker Name 


DUNLOP 


Tire size 


195/60R15 


Rim size 


6 


Speed 


10 km/h : - 


Inflation pressure 


Tyre for summer use 2.20 kg/cm 2 
Tyre for winfer use 2.00 kg&m* 

. .* + 4 &. v * <# ♦ * ■ 


LoadT 

; .|§ s k.. .. > 

* * - 4 * |H 


tyre ^r summer ijbjboo kg 


# t r ■ f 

^lipapgle , 


W , j » f> - ; ifr I ♦ # 



4 <*f 



[0028], As shownjn Figure l and Figure 2, between the tyre for summer ^se^and the tyre for winter use, the influences 
to sustain from thejoad iurface djffe^ja great |*tent. Also, between 2 the tyre for summer useand the tyre fqr winter 
use! \irS curves diffe?significa^tly. Especially fo|Ja*ge driving force conditions, i.e. in high speed ainning l qq|idi|ons 
when there is large pneumatic]tesistance f the^ferenoe is l^geand thereto^|c^parispn is easy. If this^^y, i|can 
be seen thatldentiflcatton between the summer tyres and thejwinter tyre^caji ^ epsily clone ^asgd <jn (1) function of 
speed and front-rear wheel ratio. . [ *' # *• * # ^ * # % 

[0029] Figured is a graphical representalion of(lfTunction of speed^anj fron^rear wr|el ratio based on th^data pf 
the summerlyre and the winter tyre. \ 4 

[0030]' Figured shows the front-rear wheel ratio obtained for the summer tyre and the winter tyre previously adjusted 

to normal pneumatic pressure in the range of speecf of 40*km/h - 180 km/h, fbr^xSmple, every 2d km/h. At this time, 

to obtain the front-rear wheel ratio from theTa^rage of thefrotational spelcJs of !he*two rear wheels is preferable from 

the point of lessening th# influence diused^b^turnirig. Th# data in Figured is tikeh for a FR vehicle: 

[0031] In Figure 3, as the speed increases, the front-rear wheel ratio Is se*en to decrease (it increases for a FF vehicle) 

in a secondary function manner. Between the summer tyres and winter tyres, the decrease rates thereof show a great 

difference. 

[0032] In Figure 3, a regression line by a primary function is drawn for simplification, but it is preferably to make 
regression by a secondary function. However, even from this graph, it can be seen that the front-rear wheel ratio is 
more severe for the winter tyre having small stiffness than for the summer tyre. 

[0033] Also, Figure 4 and Figure 5 show plotting of the measured values for the case of linear running (average 
speed is optional) on a flat road surface for the purpose of preparing (2) acceleration to front-rear wheel ratio function. 
Figure 4 shows the function for a summer tyre, and Figure 5 that for winter use (FF vehicles respectively). 
[0034] As shown in Figure 4 and Figure 5, the increase rates of the front-rear wheel ratio show great differences 
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between the summer tyre and the winter tyre, and they can be regressed to, for example primary functions. Figure 6 
shows the regression lines obtained from Figure 4 and Figure 5 and summarised into a singie form. 
[0035] The methods of making comparison by using a function include, besides the method of determining the judge- 
ment value range to be described later and the method of determining a threshold value between the two functions of 
5 summer tyre and winter tyre, a method of preparing a regressive function from the data during running and comparing 
the coefficients of the prepared regressive functions with the coefficient of the regressive function prepared from the 
known data. 

[0036] The facility which is most desired to be known by a vehicle control device using the functions as described 
above is whether the present tuning factor is correct for the fitted tyres or not. 

10 [0037] In view of the above, it is preferably to make it possible to identify, for example, whether 1) the tyre of the 
same kind as that initially fitted to the vehicle is fitted at present or not; or 2) which kind of the two types of tyres typically 
different in stiffness (as represented by summer tyre and winter tyre) is fitted at the time. However, besides the above, 
it is also possible to provide a method of identifying more than three kinds of tyres by preparing to input the known 
data of not less than three kinds and finding which is the nearest, or a method of identifying whether the specified tyre 

15 is fitted at the time or not by preparing to input one specified data. 

[0038] Next, based on Figures 7 to 10, the method and device for identifying matters 1) and 2) stated above will be 
explained. In general, the vehicle is fitted with a summer tyre as a standard, and it is considered most effective to detect 
the replacement of the tyre from the summer use one to the winter use one. Therefore, explanation is given on as- 
sumption of such a case. 

20 [0039] Figure 7 and Figure 9 show the case of determining the judgement value range so as to make it possible to 
carry out identification of the above (1 ), and Figures 8 and 1 0 show that the threshold values are set so as to make it 
possible to carry out the identification of (2) above. % 
[0040] Figure 7 is based on the graph of the summer tyre shown in Figure 3. The judgement value range is preferably . 
determined appropriately depending on the scattering of the data, or preferably determined by comparing with the data 

25 of the winter tyre. 

[0041] Identification is performed during running according to the following steps: : ' * 

(a) the rotational speed of four tyres fitted to the wheels of the vehicle is measured; * *- * ■* + # * * 

„ (b) the front-rear wheel ratio is calculated on the basis of the measured data; and %i $ w i ^ * % * ^ 

£0 , , (c^identiflcation is made as t^whethei^e calculatedvalue of front-rear wheel ratio lies within the judgement value 4 

, range shown injhe^graph pf^igure J. . _ * . - ^ # i ^ * ... . ^ «$* * § #• « * .* 

* * [00421 If tht vlu^isMn the judgement grange, iUbfows that me tftttS* beej f pla%et but if it is not * J * 
within the judgement value range, then it is identified that the tyre was changed to the one offer than that for summjr J # 
35 * Use (i.e. the tyre for winter use). * f * * * ' * * y " ' « «M *' 

*■ v * [0043] Though the judgement #alue i^nge of Figure 7 is set at 0 -^00 km/h; when^compared with the Value^of the ^ 

* tyre for winter uie.^the'differenci^ remarkably if the value falls within the range of 1p0 ^180 km/h. ¥ * • * 

* Therefore^ is preferable to mate comparison in4his range (preferably in tlie range of 150 - 160 km/h.) ^ < # 

, ^ [0044] As ^device for carrying out such a pi^cess, the ty^ identifying deyipe of the present inpntion com^ris^ t|e^^ •#• 
40 ^ features as defined i 
fitted to wheels \ 
speed to the rear v 

' f ' Identifying the type c. ~ . . ~ . . ~ . - - . .... . - - • - 

% ♦ i IB constituted as to be capabkf of identifying as to whetlfer^the calculated front-rear wheil ratio%a!ue is within the i 
45 * above identification value range of Figure 7. * ^ M * " * ^ * ' ^ f * 

[0045] On the other hand, it is preferable for the ECU of the vehicle control device such as the ABS ECU to hold * 
both tuning factors for the summer tyre and the winter tyre. In this vehicle control device it is then possible to carjy out 
the tyre identifying method of the ppesent invention and then in the vehicle control device connected wi%th§ tyre 
identifying device of the present invention, as described above, once it is judged that other than summer tyre is fitted, 
so the mode is automatically changed to the tuning factor of the tyre for summer use. On the other hand, manual change- 
over is feasible so that the tyre sensor and ABS remain separate. 

[0046] In the case where the ECU of the vehicle control device is allowed to retain only the tuning factor for the tyre 
for summer use, when it is judged that the fitted tyre is not that for summer use, means is taken to notify the driver to 
that effect to avoid dangers, such as a warning light or noise. 
55 [0047] Next, explanation is given on the method and device for carrying out identification as to which kind is fitted of 
the two types having typically different stiffness in the above (2) (represented by the tyre for summer use and the tyre 
for winter use), based on Figure 8. 

[0048] Figure 8 shows the threshold value set on the basis of the graph of Figure 3. The threshold value is provided 
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just at the intermediate part between the two values. 

[0049] Here, Figure 8 shows regression to the primary function, but regression to the secondary function is also 
acceptable. In these cases, it is desirable to take the value lying between the two regressive curves (intermediate point 
is preferable) as the threshold value. 
s [0050] The identification is carried out during running by the steps as defined in claim 1 , e.g. the rotational speed of 
four tyres fitted to wheels of a vehicle is measured; the front-rear wheel ratio is calculated on the basis of the measured 
date; and identification is made as to whether the calculated value of the front-rear wheel ratio lies within the judgement 
value range shown in the graph of Figure 8. 

[0051] For example, when the front-rear wheel ratio value calculated at not more than about 1 20 km/h is higher than 
10 the threshold value, it is judged to be the tyre for winter use, while when it is lower than the threshold value, it is judged 
to be the tyre for summer use. When the front-rear wheel ratio value is considered about 120 km/h, the relation is vice 
versa. 

[0052] As shown in Figure 8, it might be so arranged as not to carry out the identification in the whole range of 0 - 
200 km/h but to calculate the average front-rear wheel ratio, for example, in the range of 1 50 - 1 60 km/h, and to make 
15 the comparison between the average value and the threshold value. 

[0053] Further, the front-rear wheel ratio can be calculated at all running speeds to prepare a function of speed and 
front-rear wheel ratio (preferably secondary function) from the data during running, so as to make comparison between 
the coefficient of the function and the coefficient of the function prepared from the tyre for summer use or the tyre for 

- winter use. " ' " " " " • :; r * * v 

20 [0054] The comparison of calculations might be carried out at all times, but it is preferable to carry out extraction by 
sampling as described above, so as to reduce the ^ffect of running up slopes. Further, in order to exclude the effect 
caused by turning, it can be arranged to monitor the steering angle, lateral acceleration, etc. and then when turning to 
exclude the data. ^ % 

[00$5] The calculating and identifying means drthe device is%o constituted as to be capable of identifying as to 
25 -which of the upper or lower side of the threshold value of Figur#8 the calculated front-rear wheel ratio value lies. # 
,> [0056] it is desirable that theituning factors of both the surnrnefctyre and the winter tyre are held by the ECU#soithat^ ■* - # # f 
* .depending on the identified results, automatic switch-over to theituning Jor.summer tyre or to the tuning for wiptef tyi£ ^ | A 
> can be made. Manual operation is also ^psftble^a the typ systems, e.g. tyre detection and ABS, ar^eparate^ , # ^ + i | 
/ J0057]^ figure 9 shows deterrn^ation^ttie judgement val^nge based on the graph !?r ^mme^ ^ttie ^ . # 
30 graph bftfle function of acceleration and front-rear wheel ratio function. Explanation is given on the method of identifying 
las to whether the fitted tyre is fdr%jrrimer use or not. The judgement viaidtl^^i^efenined in the same manner 
^as in Figure 7. 4 ~* r ° ^ ^ N « * #¥ ^f * ' - % 

[0058] The identificationtis carried put|du|n^rugning by tte following stepl: the rotational speed of the four tyres 
fitted to the wheels of a^ehicle and t|e |cc|p0ration in the front^ear^direction of the vehicle are meas^r^jd; 4he^onj^ 
35 /ear wheel ratio is emulated on the basis of the measured date gf rotation speed- idwtifica|bn is ma^^^o^hether 
the calculated value of the front-rear wheel ratio lies within the judgement value range as shown in the table of Figure 9. 
[0059] If the values within tfieludgement value rariefftlbllows that the t^Ftti? not been replaced and remains 
that for summer use, but if it is not within the judgement value range, thenlt is f id8ntified that the tyre was changed to 
f ^h<§otfSerone(e.g. Ihe^^r^f^^iiteriUs^ ^ 3 f^^ r,l< ^ * * * : ^ 4 ; * * f " fl f * # 

4% ^[00j60] Figure 10 sho^s the^r^hold value determined on the^basis of Figure 6. t, *. . t, 4"-$ 



4 w 



i ■ 4 



[0061] The identification is carried out during running according to the follo^in^steps:^the, rotational speed of four 
tyres fitted to the wheels of a vehicle and the front and rear direction acceleration of vehicle are measured; the front- 



rear 



ieel ratio is calculated on the basis of the measured data of rotational speed; identification is made as to on 



M .M 



* > ^hlchfide.uppeVorW^^ * 1 
45 value lies. ' * ? * * * * * * ^ ' > * % y f f * 

# - [0062] Fore example, when the ^calculated front-rear ratio valuers above the threshold value in the range higher4hah * 
^ s , 0. }t is judged to be the tyre for winter use, while when itfis below the threshold yalue, it is judged to be the>tyre for 4 # 

summer use, As the means for sensing the front-rear direction speed of the veh|cle L there can be used a % sensor # f 
such as a piezo-electric type or a strain gauge type acceleration converter (sensor) fitted to the vehicle, or a wheel ^ . 

50 speed sensor for detecting the variation in time of vehicle speed . 

[0063] If the embodiments using acceleration/deceleration sensing are used above, then running at high speed arid 
the acceleration/deceleration frequency is smaliit may be that sensing is insufficient. Accordingly, it is possible to use 
two methods at the same time to improve the precision of judgement, in practice, detection might be made by either 
side. Alternatively, the system can be set only to signal when it is judged by both methods that the tyre has been 

55 changed. 

[0064] As described above, the tyre identifying method and device of the present invention are based on the fact 
that the difference of the pattern stiffness of the tyre has an influence on the slip ratio, and thus it suffices that only the 
tyre rotation information is measured. It allows utilisation of the means for measuring the rotation of tyre such as already 
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used by ABS which is equipped on the vehicle, thus requiring small initial cost. Furthermore, by automating the tuning 
by tyre, precision of vehicle control devices such as ABS or traction control can be elevated. 



5 Claims 

1. A tyre identifying method comprising the steps of: 

(a) measuring each rotational speed of the four tyres fitted to wheels of a vehicle; 
w (b) calculating a ratio of front wheel rotational speed to rear wheel rotational speed from the measured values; 

characterised by 

(c) preparing a function of speed and front-rear wheel speed ratio on the basis of data previously measured 
using a known kind of tyre; and 

I (d) identifying the kind of tyre fitted by comparing the calculated front-rear wheel ratio with the prepared func- 

! is tion. 

I 

2. A tyre identifying method according to claim 1 , characterised by identifying whether the fitted tyre is of the same 
kind as the tyre of the known kind or not by determining a prescribed judgement value range based on the function 
of speed and front-rear wheel ratio and by judging whether the calculated value of the front-rear wheel ratio lies 

20 within the judgement value range or not. * 

# % p # a # * <■ i 

3. A tyre identifying method according tp claimj/1 , characterised in that In the case where the tyres whose kind is^ 
known are two tyresfof liffereni stiffness, setting a threshoii value between tie two functions of speed anjj tent- 
rear vifheel ratio pre^ardlJ tern data fofthe*twd tyres, arifidihtifyin^ whlcffbf the two kinds of tyres by determining 
on whieh^ide oHhe threshold value the front-rear wheel ratio value lies. # * - * <<* * - * * ■ * f +> 9- i 



25 



30 



, A tyre^tiMigjriethod accogJing toclaigi t, characterise H ™$**W n S xh n fr ? nt i ea 4 dir?ction ? cc §l enation of 
the vJhicl; Sculattng a ratio of front wheel rotation epeed ip rear wheel rotation speed from the measured value; 
1 aitt the kind of tyre%fed Sy comparing metaifulated|fr*-rlar ratio w%i t function & afeeferatiof 

♦arid: fnfht#eaf wheel ratio prepirel on the bfsis%f tata^of froriW^r #tio by th^ *~ ■ * ; " f 

4quentially*CH*i %tyr#-w^©s£ kind is pre^j#^ov#^-t ^ #• #^#* 



45 



# ^ ^# # * 4- « * • % - ^ # ^ . # 4 

5. A tyr^id^tilln^fhod according tdclaim 4, characterise § fcfenfyinj ^efei^h^itted tyre^s o|th^ sam^ 
kind as the t^e Of the known kid or not by determining the jfcffiribad judgement value range based on the abovc| 
35 %'«#ctlth of acceleratfbn # anfrfro%-rear ratio wheel ratio and by judging whether the calculated amount of the tent? 

* ,f.4re^ ♦ 4 ■* r * 

^ A - % - ^ ♦ -*(f| *• * # ff^^f* Ifl^- % ^ It— ^te ♦» -* * s ffc" 

. 6. "A tyre identifyjn™thc| according teclqjm 4,char4§tegsed b£ infeefcase w|iere the tyres whos^kin^i^no^ ^ 
are of the two ty^s & dfifeien#striie&, setting a threshold vetuef etoeen tffe &o ^notions of acpleratfon and - 
40 ^ *« %^t.n|a^R8el^tlo pi%p^<#f«^ dWof ihe two tyres, an<id^t#htf toWoh ITntfof the two kinds of tyres 
<* , # ^> ^havingtJiffer^s«ffnes^h#fitted tyre belongs denpe " 
||, 4. * . ratio value lies. 1 f - *> ••«* # ^ f nf****- f * # -t ^ * f * 4 >* «• • • f- % ♦ " t ^fe 

^ {^r^tilh^spiedto^s^nf meansm^ f 4 

i. ofta vehicle; * ^ - : * # * % * ■> * ♦ ; ' ♦ ■ # * : ♦ ♦ 1 ' ' 

(b) means calculating a ratio of front wheel rotation speed^to par wheel rotation speed using the^measured * 
rotation sjpeeds, characterised by^ 4 v # ^ 4 * . , * * . , • ♦ * 

50 (c) means preparing a function of speed and front-rear wheel speed ratio on the basis of data previously 

measured using a known kind of tyre; and 

(d) means identifying the kind of tyre fitted to the wheels of the^vehicle by comparing the calculated ratio with * > 
the prepared function. * : - * 

55 8. A tyre identifying device according to claim 7, characterised in that the device is so designed to identify whether 
the fitted tyre is of the same kind as the tyre of the known kind or not by determining the prescribed judgement 
value range based on the function speed and front-rear wheel ratio, and by judging whether the calculated amount 
of the front-rear wheel ratio lies within the judgement value range or not. 
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9. A tyre identifying device according to claim 7, characterised in that the device is so designed, in the case where 
the tyres whose kind is known are of the two tyres of different stiffness, to set a threshold value between the two 
functions of speed and front-rear wheel ratio prepared from data of the two tyres, and to identify to which kind of 
the two kinds of tyres having different stiffness the fitted tyre belongs, depending on which side of the threshold 

5 value the front-rear wheel ratio value lies. 

10. A tyre identifying device according to claim 7, characterised by acceleration measuring means for measuring front- 
rear direction acceleration of the vehicle; and calculating and identifying means for identifying the kind of tyre fitted 
by comparing the calculated front-rear wheel ratio with a function of acceleration and front-rear wheel ratio prepared 

10 on the basis of data from a. tyre whose kind is previously known. 

11. A tyre identifying device according to claim 10, characterised in that the device is so designed to identify whether 
the fitted tyre is of the same kind as the tyre of the known kind or not by determining the prescribed judgement 
value range based on the function of acceleration and front-rear wheel ratio function, and by judging whether the 

15 calculated value of the front-rear wheel ratio lies within the judgement range or not. 

12. A tyre identifying device according to claim 10, characterised in that the device is so designed, in the case where 
the tyres whose kind is known are two tyres of different stiffness, to set a threshold value between the two functions 
of acceleration and front-rear wheel ratio prepared from data of the two tyres,. and to identify to which kind of the 

20 two kinds of tyres having different stiffness the fitted tyre belongs, depending on which side of the threshold value 

the front-rear wheel ratio value lies. 



PatentansprOche 



25 

« u Reifen-ldentifizierungsverfahrenmitdenSchritten: r *■ * * t + ^ 

(a) Messen jeder Drehgeschwindigkeit der vier auf die Rader eines Fahraugs aufgezogenen Reifen; A % ^ 

* * (b) Berechnen eines Verh3ltnisses*der V^erradSDrehgescfiwindigkeit zur hinterrad-Drehgeschwindigkeit 

30 aus den gemessenen Werten; * , ?; ^ ^ ^ 

, . ... ^ ^ v dadurch gekennzeichnej, dass . * • - f> 4 <* # % | 4- | | ■ < f ' £■ f : ' 

* % - vorher mit Benutzun| einer bekannten Reifenart gemessenen Werten abgeleitet wird; und 

4 f (d) die Art des aufgezogenen Reifens«durch Vergieichen des berechn^ten Vorderrad / Hinterrad-Drehge- 

m # .* schwindigkeitsverhaitnissesmitdertabgeleiteten HunWionJdentifiziert wird,, ^-.^ , r # t h * f f | 



h $ 
4* • *> & 

■4? A 4 % 



Reifen-ldentiteiew '1 , cJadun^ekerinzefehnet, dass identifiziert wird, ob der aufgej 

^ zogene Reifen von gleicher Art wie der Reifen ^der bekannfen Art ist odef^hicht, indent eifrvoS^elchriiebener B^ 
, urteiiungs-Wertebereich aufgrund der Funktion von Geschwindigkeit und Vorderrad/Hinterrad-VerhSltnis bestimmft 
40 ". undleurteilt wird, ob der berechnete Wert des Vorderrad/Hinterrad-Verhfiltnisses innerhalb des BeurteilugjJSr 
r * WerSereiches fiegtodernieht. h < T 1 i 'I ' i 

3. Reifen-ldentifizierungsverfahren nach Anspruch 1 , dadurch gekenhzeichnet, dass in dem Falle, dass die Reifen^ ♦ 
deren Art bekannt ist, zwei Reifen von unterschiedlicher Steifigkeit sind, ein Schwellenwert zwischen deo be|den 

45 4 aus Dateh fur die beiden Reifen abgeleiteten Funktionen der Geschwindigkeit und des Vorderrad/Hinterrad-Ver- 
* hlltnises festgesetzt wird, undlderltifiziert wird, urn wllche der beiden Arten von Reifen es sich haridelt, intern 

- bestimmt wird, an welcher Seite des Schwellenwerts der Vorderrad/Hinterrad-Verhaitniswert liegt, I - * # I ^ # 4 

4. Reifen-ldentlfizierungsverfahren nach Anspruch 1 , dadurch gekennzeichnet, dass die Vbrderrad/Hinterrad-Rich- 
so tungs-Beschleunigung des Fahrzeugs gemessen wird; ein Verhaitniswert von Vorderrad-Drehgeschwindigkeit zu 

Hinterrad-Drehgeschwindigkeit aus dem gemessenen Wert berechnet wird; und die Art des aufgezogenen Reifens 
identifiziert wird, durch Vergieichen des berechneten Vorderrad/Hinterrad-Verhaltnisses mit einer Funktion der 
Beschleunigung und des Vorderrad/Hinterrad-Verhaltnisses, die aufgrund der Daten des Vorderrad/Hinterrad-Ver- 
haitnisses durch die aufeinanderfolgende vorgegebene Beschleunigung eines Reifens abgeleitet wurde, dessen 
55 Art vorher bekannt ist. 

5. Reifen-ldentifizierungsverfahren nach Anspruch 4, dadurch gekennzeichnet, dass identifiziert wird, ob der aufge- 
zogene Reifen von der gleichen Art wie der Reifen der bekannten Art ist oder nicht, indem der vorgeschriebene 
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Beurteilungs-Wertebereich aufgrund der genannten Funktion von Beschleunigung und Vorderrad/Hinterrad-Ver- 
hSItnis-Radverhaitnis bestimmt und beurteilt wird, ob der berechnete Wert des Vorderrad/Hinterrad-Verhaitnisses 
innerhalb des Beurteilungs-Wertebereiches liegt Oder nicht. 

5 6. Reifen-identifizierungsverfahren nach Anspruch 4, dadurch gekennzeichnet f dass in dem Fall, wo die Relfen, deren 
Art bekannt ist, zwei Reifen unterschiedlicher Stelfigkeit sind, eln Schwellenwert zwischen den beiden aus den 
Daten der beiden Reifen abgeleiteten Funktionen von Beschleunigung und Vorderrad/Hinterrad-VerhSltnis fest- 
gesetzt wird, und in AbhSngigkeit davon, an welcher Seite des Schwellenwerts der Vorderrad/Hinterrad-Verhait- 
niswert liegt, identifiziert wird, zu welcher Art der beiden Reifenarten mit unterschiedlicher Steifigkeit der aufge- 

10 zogene Reifen gehSrt. 

7. Reifen-ldentifiziemngsvorrichtung, welche umfasst: 

(a) Drehgeschwindigkeits-Messmittel, welches die Drehgeschwindigkeit jedes der auf die RSder eines Fahr- 
15 zeugs aufgezogenen Reifen misst; 

(b) Mittel, welches mit Benutzen der gemessenen Drehgeschwindigkeiten ein VerhSltnis von Vorderrad-Dreh- 
geschwindigkeit zu Hinterrad-Drehgeschwindigkeit berechnet, 
gekennzeichnet durch 

(c) Mittel, welches aufgrund der vorher mit Benutzung einer bekannten Reifenart gemessenen Daten eine 
20 Funktion der Geschwindigkeit und des Vorderrad/Hinterrad-Geschwindigkeitsverhaitnisses herstellt; und 

(d) Mittel, welches durch Vergieichen des berechneten Verhaitnisses mit der abgeleiteten Funktion die Art des 
auf die Rdder des Fahrzeugs aufgezogenen Reifens identifiziert; 

$ . ♦ ^ * - < ■ - - & ^ 

8. Reifen-identifiziemngsvomchtang nach Anspruch 7, dadurch gekennzeichnet, dass die Vprrichtung so ausgelegt 
25 ist, dass sie identifiziert, ob der aufgezogene Reifen von der gleichen Art wie der Reifen der bekannten Art ist oder 

nicht, indem sie den vdrgeschrieberien Beurteilungs-Wertebereich aufgrund dlr Funktion von tSeschwindlgkeit 
••' und Vbrderrad/HinteiT^i-VerhSltnis bestimmf und beurteilt, ob der berechnete Werfdes Vorderraci/Hihtei'rad-Ver-' 
hSItnisses innerhalb des Beurteilungs-Wertebereiches liegt oder nicht. f ^ * # 

,. . * :0c |t * h m • * * •> * 4 * f 4 f f> f 

30 9. Reifen-identifizierungsyo^ 

ist, dass in dem Falle, wo die Reifen, deren Art bekannt ist, zwei Reifen unterschiedliche^teifigkeit sind ein 
S&^rfiW&t zwischen die b4kfcffi #us den DaferPde? beiden Reifen abgeleiteten Funkticfnlfvon Gesfhwihdig- 
klit dhd Vbrderrad/Hirtteritd^efRsitnis ge#et#wird, und in Abhingigkeit davon, an welcher Seite des 
* lenwerts der Vorderrad/ Hinterrad-Verhaltnislfert liegt, identifiziert.Wird, zu welcher^rt der beiden Arten von Reifen * 

3$ .4, unterschiedlicher Steifigkeit der aufgezogervp Reifen gehdrt. * ^ , % + <§* >■ ** 4p- # 

lessen der Vonierrad/Hinterrad-RichtungsbeschlSuintgung des Fahrzeugs; und Berechnungs- und Identifizie- . 

* ' * rungsmittei zum Identifizieren der Art des aufgezogenen Reifens^Jurch Vergieichen des bjere^hneten Vorderrad/ - # 

^ 40 Hinte|iBciVerti§iRni^ses mit eiier aufgrund v|>n Daten einets RWens^ dessen Art vorher bekannt ist, Abgeleiteten ♦ 

% 4 Funktfpn von Be^c^eu|ig|ng und Vbrderrad/Hinternacyv%haitnis, . t ^ <| + ^ + « # # * * 4 - . * *i 

'* *1 1. Reffen-ldentifiziewngsvonichtung nach Anspruch 10, dadurch gekennzeichnet, dass die Vorrichtung so ausgelegt 
m * ist, dass sielcJeritifiziert, ob der aufgezogene Reifen von der gleicheril^rt Wie der Reifen der bekannten Art ist oder w 
45 nicht, durch Bestimmen des vorgelchriebenen Beurteilungs-Wertebereiches aufgrund der Funktion von Beschleu- * 

nigung und Vorderrad/Hinterrad-Verhaitnisfunktion, und durch Beurteiien, ob der berechnete Wert des Vorderrad/ * 
: Hinte|radT?VerhSltnisses innertialb»des Beurteilungs-Wertebereiches liegt oder $ich|. * ¥ f f * # # 

12. Reifen-identifizierungsvornchtung nach Anspruch 10, dadurch gekennzeichnet, dass die Vorrichtung so ausgelegt 
so ist, dass in dem Fall, wo die Reifen, deren Art bekannt ist, zwei Reifen unterschiedlicher Steifigkeit sind, ein Schwel- 

lenwert zwischen den beiden aus Daten der beiden Reifen abgeleiteten Funktionen aus Beschleunigung und Vor- 
derrad/Hinterrad-Verhaitnis festgesetzt wird, und in AbhSngigkeit davon , an welcher Seite des Schwellenwerts der 
Vorderrad/Hinterrad-VerhSltniswert liegt, identifiziert wird, zu welcher Art der beiden Reifenarten mit unterschied- 
licher Steifigkeit der aufgezogene Reifen gehdrt. 

55 
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Revendlcatlons 

1. Proc6d6 d'identification d'un pneumatique, comprenant les 6tapes sulvantes : 

5 (a) la mesure de la vitesse de rotation de chacun de quatre pneumatlques months sur les roues d'un vehicule, 

(b) le calcul du rapport de la Vitesse de rotation des roues avant et de la vitesse de rotation des roues arriere 
d partlr des valeurs mesurees, caracterise par : 

(c) la preparation d'une fonction de la vitesse et du rapport des vitesses des roues avant et arriere en fonction 
de donnees mesur6es auparavant pour un type connu de pneumatique, et 

10 (d) Identification de la nature d'un pneumatique monte par comparaison du rapport calcuie des roues avant 

et arriere e la fonction pr6par6e. 

2. Procede d'identification de pneumatique selon la revendication 1 , caracterise par Identification par determination 
du fait que le pneumatique monte est du m§me type ou non que le pneumatique de type connu par determination 

15 d'une plage prescrite de valeurs de decision qui depend de ia fonction de la vitesse et du rapport des vitesses des 

roues avant et arriere et par determination du fait que la valeur calcuiee du rapport des vitesses des roues avant 
et arriere se trouve dans la plage de valeurs de decision ou non. 

3. Procede d'identification de pneumatique selon ia revendication 1 , caracterise en ce que, dans le cas ou des pneu- 
20 matiques dont le type est connu spnt deux pneumatlques de rigidites differentes, le procede comprend le reglage 

d'une valeur de seuil entre les deux fonctions de vitesse et de rapport des roues ayantet arriere prepares d'apres 
* des donnees relatives ayx <Jaux. ppeumatiques, et Identification de I'un des deux types de pneumatique par de- 

termination du cdte auquel se trouve la valeur du rapport des roues avant-arriere par rapport £ la valeur de seuil. 

* 25 4. Procede ^'identification de pneumltique selon la revendication 1 , caracterise par la mesure de I'acceieration dans. 

la direction avafit-arriSre<ju veKicuie , le calcul du rapport de la vitesse de rotatidn des roues avant et dela vitesse 
denotation des roue^Wriere ^partir de la valeur mesuree, et Identification de la nature du pneumatique monte 
par comparaison du rappbrt^jes roues avant-arriere calcuiee une fonction d'acceieration et du rapport de#rodes v 
- * avant-arriere prepareid'apres les donnees relatives au rapport des roues avant-arriere pour I'acceieratibn^prede^ 
?■ 30 * *• termineef sequentfellement, pour un pneumatique^dont ia nature estieonnue auparavant 4 * * 1 * 4 - s 
& . .. * ^ -^-h - < - r 'y #» f * 4 # 5 m > •** 4 * f I | • 

5. Procede d'identification de pneur|atique selon laVreveruJication ^.^caracterise ^^identification du fait que 1% 
pneumatique monte estlu^emefype oujion que le pneumatique de type connu par determination d| l^p!|g<|. 
prescrite de valeurs de decision d'apres la fonction precitee d'accgljratipn^t du rapport : d|6.^y^f ^t^ri^r^ 

35 et par determination du fait que la quantite calcuiee du rapport des roue|^nt-arriere se^uvjejans la plagede, 

- , , , valeur ? # # c ^ ior i°y non - £4 - «• * * * W * + > - - i i 

6. Procede d'identification de pnebmatique selon la revendicatior? 4, caracterise en ce que, dans le cas ou des pneu- 
? ' m ^natiques dont la nature est connue sont deux pneumatlques de rigidites differentes. II comprend le reglag^d'une 
lb ^ * valeur "dt^iuircof^SStentre les deux fonctions de I'acceieration et du rapport des rouesWant-arriere prepare 



♦ | > # 



i partir d%s%finets^#deux pneumatiques, et I'identificatioh d?un^ies deCix types^i€>fjpneumatique qui ont des * 
*rigidit^s differentes auquel appartilnt le pneumatique'monte, d'aprfcs le cdte de la valeur de seuil auquel se trouve 
*la valeur du rapport des rt>ues avant-arriere. * - ' ' ' f r m * ¥ * w "^"f 



1 



45 , 7. Appareil d'identification de pneumatique, comprenant : ^ 4 v * « * ^ ¥ ♦ * 

^ . & #r - ^ ^ < - # r i- > * • - • * #• % f ^ -4 * 

^ (a) un dispqsitif damesure de^tesse denotation destine e mesurer la vitesse de rotation de chacun des quatre 
^ pneumatiques montes sur Jes^roues d'un yehjcule, et % ^ 

(b) un dispositif de calcul du rapport de la vitesse de rotation des roues avant et de la vitesse de rotation des 
so roues arriere a raide des vitesses mesur6es de rotation, caracterise par : 

(c) un dispositif de preparation d'une fonction de la vitesse et du rapport des vitesses des roues avant-arriere 
d'apres des donnees mesurees auparavant e I'aide d'un type connu de pneumatique, et 

(d) un dispositif d'identification de la nature du pneumatique monte sur les roues du vehicule par comparaison 
du rapport calcuie a la fonction prepare. 



55 



Appareil d'identification de pneumatique selon la revendication 7, caracterise en ce que I'appareil est realise de 
maniere qu'il identifie le fait que le pneumatique monte est du meme type ou non que le pneumatique de type 
connu par determination de ia plage prescrite de valeurs de decision d'apres la fonction de vitesse et du rapport 
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des roues avant-arrtere, et par determination du fait que la quantity calcul£e du rapport de vitesse des roues avant- 
arrtere se trouve dans la plage de valeurs de decision ou non. 

Apparell d'identification de pneumatique selon la revendlcation 7, caract6ris6 en ce que I'apparell est r6alis6 afln 
que, dans le cas ou des pneumatiques dont le type est connu sont deux pneumatiques de rigidites diff6rentes, 
une valeur de seull est r6gl£e entre les deux fonctlons de vitesse et du rapport des roues avant-arri6re pr6par6es 
£ partir des donn6es de pneumatique, et le type parmi les deux types de pneumatique de rigidites differentes 
auquel appartient le pneumatique mont6 est identifi6 d'aprds le c6t6 de la valeur de seuil auquel se trouve la valeur 
du rapport des vitesses des roues avant-arridre. 



10. Appareil d'identification de pneumatique selon la revendlcation 7, caracterisd par un dispositif de mesure d'acc£- 
!6ration destine £ mesurer l'acc6ieration dans la direction avant-arrfere du v6hicule, et un dispositif de calcul et 
d'identification destine a identifier le type de pneumatique monte par comparaison du rapport calculi des roues 
avant-arrfere £ une fonction de I'acceieration et du rapport des roues avant-arri£re pr6par6e d'apres les donnees 

15 d'un pneumatique dont ie type est connu au prealable. 

1 1 . Appareil d'identification de pneumatique selon la revendlcation 1 0, caracterise en ce que Papparetl est realise afln 
qu'il identifie le fait que le pneumatique monte est du m§me type ou non que le pneumatique de type connu par 
determination de la plage prescrite de valeurs de decision d'apres la fonction de I'acceieration et la fonction du 

20 rapport des roues avant-arriere, et par determination du fait que la valeur calcu!6e du rapport des roues avant- 

arriere est ou non dans la plage de valeurs de decision. ., < . ¥ ^ , T , ,• 

12. Appareil d'identification de pneumatique selon la revendlcation 10^caracterise en ce que rappareii est realise afin ^ 
que, dans le casou des pneumatiquesiiorit le type connu sont deux pneumatiques 8e rigidit^s diff6rentes, une * 

25 s valeur de seuil est regiee entre les deux%onctions d'accSteratioh et du rapp * ~ 

: e partir de donn6es des deuxlpneumatfques, et ie typerparmi les deux types de pneumatique de^ *~ "*r 

rentes, auquel appartient le pneumatique monte est identifie d'apres le cdte de la valeur de seuil auquel se trouve « * t * ■ 
* > la valeur du rapport des roues avantfarrfere. < *w * > •** * 4 # *-4 * | - * - - *• + * 

, y ^ K a ^ | * * p m ^ - * f ** 4^ ? * 

■m | 4 * *# 4 *• 4-4' A- '/ i- * M*f- ? p * *4 

# » * ^ r v. * I U «£ | f f ^ ; # * 4 -* ^ * ^ ' v • 4 \- ^ J ' 



45 $ * * 

...... , • . , . k V 
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FIG. 1 
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FIG. 2 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
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□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
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As rescanning these documents will not correct the image 
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